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Claims 



[c2] 
[c3] 

[c4] 

[c5] 

[c6] 

[c7] 
[c8] 



1 . A method for detecting iron in the brain using magnetic resonance imaging 
(MRI) comprising: 

acquiring magnetic resonance (MR) images by a selected pulse sequence to 
enhance brain iron deposits using a MRI system having a substantially high 
magnetic field strength; and, 

characterizing regions of interest within the MR images having statistically 
relevant quantities of brain iron deposits to indicate a given disease. 

2. The method of claim 1 wherein the selected pulse sequence is adapted to 
acquire a plurality of T2 -weighted and substantially thin slice MR images. 

3. The method of claim 1 wherein the characterizing step comprises measuring 
MR signal modifications produced by the brain deposits and using the signal 
modification in monitoring at least one of the progression of a given disease 
and response to therapeutic activity. 

4. The method of claim 1 the characterizing step comprises processing the 
regions of interest using computer-aided analysis based on at least one of 
image intensity, T2 values, intensity ratios and signal loss in order to enhance 
brain iron within brain substructures. 

5. The method of claim 4 further comprising producing volumetric 
measurements of the regions of interest, wherein the volumetric measurements 
are used in at least one of quantifying progression of the given disease and 
monitoring response to therapy. 

6. The method of claim 1 wherein the brain iron deposits are indicative of 
diseases comprising Alzheimer's disease, Parkinson's disease, Huntington's 
disease, Hallervorden Spatz disease, other neurodegenerative diseases and 
atherosclerotic diseases. 

7. The method of claim 1 wherein the substantially high magnetic field strength 
is about 1 .5 Tesla (1.5 T) or greater. 

8. The method of claim 2 wherein the thin slice is about 1 .5 mm or less. 
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[c9] 9. The method of claim 1 further comprising repeating the acquiring and 

characterizing steps in at least one successive examination of a given subject 
for at least one of measuring progression of the disease and measuring 
response to therapy. 

[cl 0] 1 0. The method of claim 1 wherein the characterizing step further comprises 

interfacing with a data source, the data source comprising at least one of same 
subject examination data, clinical population data for the given disease and 
bioinformatic data, to perform comparisons of the regions of interest with data 
from the respective data source. 

[cl 1] 1 1 . A method for detecting iron using magnetic resonance imaging (MRI) 

comprising: 

acquiring a plurality of thin slice and T2 -weighted magnetic resonance (MR) 
images with a substantially high magnetic field strength; 

characterizing regions of interest within the MR images having iron deposits for 
use in at least one of diagnosis, prognosis, and prediction of progression of 
iron-dependent diseases. 

[cl 2] 1 2. The method of claim 1 1 further comprising analyzing the characterized 

regions of interest having iron deposits using computer analysis. 

[cl 3] 1 3. The method of claim 1 1 wherein acquiring step comprises at least one pulse 

sequence adapted to acquire substantially thin slice images. 

[cl 4] 1 4. The method of claim 1 1 wherein acquiring step comprises at least one pulse 

sequence adapted to produce T2 -weighting of image intensity. 

[cl 5] 1 5. The method of claim 1 1 wherein the characterizing step comprises: 

processing the MR images using computer-aided analysis to characterize 
regions of iron-deposition; and, 

producing volumetric measurements of the regions of iron-deposition. 

[cl6] 16. The method of claim 15 wherein the volumetric measurements are used to 

quantify progression of the disease. 

[cl 7] i 7. The method of claim 1 5 wherein the volumetric measurements are used to 
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measure response to therapy. 

[cl 8] 1 8. The method of claim 1 1 further comprising repeating the acquiring and 

characterizing steps in at least one successive examination of a given subject 
for at least one of measuring progression of the disease and measuring 
response to therapy. 

[cl 9] 1 9. The method of claim 1 1 wherein the iron-dependent diseases comprise 

Alzheimer's disease, Parkinson's disease, Huntington's disease, Hallervorden 
Spatz disease, other neurodegenerative diseases, liver diseases and 
atherosclerotic diseases. 

[c20] 20. The method of claim 1 1 wherein the characterizing step comprises 

measuring signal alterations produced by iron deposits. 

[c21] 21. The method of claim 1 1 wherein the substantially high magnetic field 

strength is about 1 .5 Tesla (1 .5 T) and greater. 

[c22] 22. The method of claim 1 1 wherein a thin slice is about 1 .5 mm or less. 

[c23] 23. The method of claim 1 1 wherein the characterizing step further comprises 

interfacing with a data source, the data source comprising at least one of same 
subject examination data, clinical population data for the given disease and 
bioinformatic data, to perform comparisons of the regions of interest with data 
from the respective data source. 

[c24] 24. The method of claim 1 1 wherein the characterizing step comprises: 

segmenting the MR images into a plurality of selected substructures and iron 
based on respective T2 relaxation times corresponding to each of the 
substructures and iron; and, 

analyzing the iron for at least one of volume, intensity and signal loss. 

[c25] 25. The method of claim 24 wherein the MR images are acquired by employing 

a dual echo pulse sequence comprising proton density weighted (PDW) and T2- 
weighted images. 



[c26] 



26. The method of claim 24 wherein the analyzing comprises computer-aided 
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analysis of the iron. 

[ C 27] 27. The method of claim 24 wherein the analyzing comprises regional analysis 

of the iron and the regional analysis comprises at least one of histograms, 
intensity and statistical analysis. 

[ C 28] 28. A system for detecting iron using magnetic resonance imaging (MRI) 

comprising: 

a magnetic resonance imaging device having a substantially high magnetic field 
strength and the device being adapted for acquiring a plurality of thin slice and 
T2 -weighted magnetic resonance (MR) images; 
an image processor coupled to the imaging device and adapted for 
characterizing regions of interest within the MR images having iron deposits for 
use in at least one of diagnosis, prognosis, and prediction of progression of 
iron-dependent diseases. 

[c29] 29. The system of claim 28 wherein the substantially high magnetic field 

strength is about 1 .5 Tesla (1 .5 T) and greater. 

[c30] 30. The system of claim 28 wherein the thin slice is about 1.5 mm or less. 

[ C 31] 31. The system of claim 28 wherein the iron-dependent diseases comprise 

Alzheimer's Disease, Parkinson's Disease, Huntington's Disease, Hallervorden 
Spatz disease, other neurodegenerative diseases, liver diseases and 
atherosclerotic diseases. 

[ C 32] 32. The system of claim 28 further comprising an interface unit coupled to the 

image processor for interfacing with a data source to perform comparisons of 
the regions of interest with data from the respective data source, the data 
source comprising at least one of same subject examination data, clinical 
population data for the given disease and bioinformatic data. 

[ C 33] 33. The system of claim 28 wherein the image processor is adapted to perform 

at least one of volumetric measurements, regional analysis, computer-aided 
analysis and segmentation of the regions of interest. 
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